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ABSTRACT
Pesticides are widely used in agriculture and livestock production
with potential health hazards. This
study aimed to compare toxic effects
of sub-lethal doses of cypermethrin
and methomyl on rats and to investigate the spontaneous reversibility of
these effects after discontinuation of
exposure. Fifty adult male rats were
randomly divided into three main
groups. Group 1 (20 rats) was given
cypermethrin orally as 5 mg/kg daily,
group 2 (20 rats) was given methomyl orally as 1 mg/kg daily and the
third group (10 rats) served as a control. After one month, half of animals
(10 rats) from test groups (group 1a
and group 2a) beside the control
group were weighed and sacrificed.

The remaining rats were kept without
treatment for 2 weeks then weighed
and sacrificed (group 1b and group
2b). Serum aspartate transaminase,
alanine transaminase and creatinine
were determined. Histopathological
examination of liver, kidney and
testes from each rat were carried
out. Results showed that both methomyl and cypermethrin induced reversible toxic effects to liver, kidney
and testes. The present results
should give continued emphasis to
the correct handling and use of
these insecticides at the recommended rates, dose and duration.
Keywords: cypermethrin, methomyl, rats, hepatotoxicity, nephrotoxicity, fertility, reversibility.
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INTRODUCSTION
The use of cypermethrin (a synthetic pyrethroid), is increasing due
to its high effectiveness, low toxicity
to non-target organisms and easy
bio-degradability (1). Methomyl, a
widely used broad-spectrum carbamate insecticide, is classified by the
Environmental Protection Agency
(EPA) as class IB (Highly Hazardous) (2). Misuse of these compounds
carries the risk of poisoning (3).
Some of the toxic actions of cypermethrin as well as methomyl
have been reported earlier, but the
comparative effect of oral administration of sub-lethal doses of both cypermethrin and methomyl on the liver, kidney and testes has not been
investigated. So, this study aimed to
compare toxic effects of sub-lethal
doses of both pesticides on rats during oral administration and after cessation through clinical manifestations, histopathological examination
of liver, kidney and testis as well
as analysis of liver enzymes; serum
aspartate transaminase (AST), alanine transaminase (ALT) and creatinine.

MATERIAL & METHODS
This is an experimental compara-

tive study of toxic effects of sublethal doses of cypermethrin and
methomyl on rats. This study follows
the ethical guidelines of Mansoura
University Ethical Committee.
Chemicals :
The requisite amount of commercial cypermethrin {Cypermethrin 10
% (Agrochemical, Jordan)} and
methomyl (Lannate 90, Acta Co.)
was dissolved in 2 ml distilled water.
Animals :
A total of 50 male albino rats
weighing between 140 - 170 g
(151.05 ± 6.73 g) were used in this
study. The rats were allowed to acclimate in the animal care facility for 7
days before the start of treatment.
The animals were maintained in
plastic cages with a controlled temperature of 25±2 OC, a12h light-dark
cycle and the rats were ad libitum
fed with water and food.
Animal grouping and study design :
Animals were randomly divided
into three main groups. Group 1 (20
rats) received oral cypermethrin as 5
mg/kg/day (4), for one month. Group
2 (20 rats); received oral methomyl
by gavage as 1 mg/kg (5), once daily

Vol. 43, No. 1 & 2 Jan. & April, 2014

https://mmj.mans.edu.eg/home/vol43/iss1/6
DOI: 10.21608/mjmu.2014.124745

2

El-Harouny et al.: TOXIC EFFECTS OF CYPERMETHRIN AND METHOMYL IN RATS

121

Mona A El-Harouny et al...
for one month. The third group (10
rats) served as a control.
All animals were weighed and observed daily for signs of treatment
related effects during the 30 days
treatments. Expected clinical manifestations are muscular weakness,
swaying gait, respiratory distress
and prostration (6). On the day 30 after beginning of treatment, half of the
animals (10 rats) from each test
group (groups 1a and 2a) beside the
control group were weighed and sacrificed 2 h following the last dose by
cervical dislocation. The remaining
rats were kept without treatment for
2 weeks then weighed and sacrificed
by cervical dislocation (groups 1b
and 2b).
Blood samples (2 ml) from orbits
were collected in 5 ml polypropylene
tubes, left 30 min to coagulate, centrifuged at 2000 rpm and sera were
tested for ALT, AST and creatinine.
Liver, kidneys and testes of each rat
were excised quickly and fixed in
10% formalin. For histopathological
study, sections were cut in 4 micron
thickness and stained with the routine Hematoxylin and Eosin stain
and examined microscopically (Lica
CX21 microscpoe).

Statistical analysis : Data were
expressed as mean ± S.D, median
and range. Data were processed using MedCalc® program Version 8.1.
Student's t-test was used for statistical analyses apart from weight. Nonparametric data (weight) was analyzed by Mann-Whitney U test. Pvalues <0.05 were considered statistically significant.

RESULTS
Clinical manifestations and weight
changes:
No clinical manifestation was induced by either cypermethrin or
methomyl compared to control apart
from decreased weight gain that was
significant in methomyl group while it
was insignificant in cypermethrin
group. Weight increased after two
weeks from cessation of administration of both cypermethrin and methomyl (Table 1).
Biochemical results (Table 1):
Both cypermethrin and methomyl
increased AST and ALT significantly
compared to control group with insignificant difference between test
groups. After 2 weeks from cessation of administration, level of AST
decreased significantly in methomyl
group but insignificantly in cyperMANSOURA MEDICAL JOURNAL
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methrin group while level of ALT decreased insignificantly in both
groups.
Creatinine increased significantly
by both cypermethrin and methomyl
compared to control with more significant increase in methomyl compared to cypermethrin group. Levels
decreased significantly 2 weeks after
cessation of cypermethrin administration but not in methomyl group.
Histopathological results :
Histopathological examination of
control group showed normal liver,
kidney and testes (Figure 1). Cypermethrin induced liver necrosis, disorganization of hepatic lamina, congested sinusoids, portal inflammation; lymphocytes and esinophils
infiltrates with atrophy of bile ductules (Figures 2: a, b, c). These
changes improved markedly 2 weeks
after cessation of its administration
(Figure 2 d).

Concerning methomyl, it induced
spotty necrosis, sinusoidal congestion, prominent Von Kupffer cells and
spotty ballooning degeneration of the
liver (Figures 3: a, b). Also these
changes improved markedly 2 weeks
after cessation of its administration
(Figure 3 c).
Both cypermethrin and methomyl
did not induce any observed histopathological changes in the kideny
(Figures 4: a, b respectively).
As regards testes' examination,
cypermethrin caused maturation arrest at spermatogonia and thick
basement membrane (Figure 5 a),
meanwhile methomyl induced maturation arrest at primary spermatocytes (Figure 6 a). These effects resolved 2 weeks after cessation of
both cypermethrin and methomyl administration (Figures 5b & 6b respectively).
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a
Figure (1): Representative micrographs for normal histo-pathological findings in control
rats showing; (a) normal hepatic portal tract with potal artery, portal vein
(double headed arrows) and bile ducts (arrow)x400, (b) kidney: normal
proximal convoluted tubules (arrow)and glomeruli(double arrows) x 200
and (c) normal testes showing normal spermatogenesisx 100.

a

c
Figure (2): Representative micrographs for some histopathological changes in the liver
of cypermethrin -treated animals showing; (a) portal inflammation showing
lymphocytic and esinophilic infiltrates to the left of figure with atrophy of
bile ductules (arrow)x400, (b) disorganization of hepatic lamina and congested sinusoids and prominent Von kupffer cells (arrow) x400, (c) spotty
necrosis which is a small collection of lymphocytes (arrow) x400 and (d)
normal structure 2 weeks after cessation of cypermethrin administration
showing central vein (arrow) and normal single cell thick of liver cell cords
x400.
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a
Figure (3): Representative micrographs for some histopathological changes in the liver
of methomyl-treated animals showing; (a) ballooning degeneration (swollen
hepatocytes with vacuolated and clear cytoplasm) and focal spotty necrosis
(arrow) x400, (b) spotty necrosis (arrow) x400 and (c) normal structure 2
weeks after cessation of methomyl administration x400.

a
Figure (4): Representative micrographs for normal glomeruli and proximal convoluted
tubules in the kidney of; (a) cypermethrin - treated animals x 200 and (b)
methomyl - treated animals x 200.
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a
Figure (5): Representative micrographs for some histopathological changes in the testes
of cypermethrin -treated animals showing; (a) maturation arrest at spermatogonia with only spermatogenic cells above a thick basement membrane (arrow) x400 and (b) showing restoration of normal spermatogenesis 2 weeks
after cessation of cypermethrin administration x400.

a
Figure (6): Representative micrographs for some histo-pathological changes in the
testes of methomyl-treated animals showing; (a) maturation arrest at primary spermatocytes (arrow) x400, and (b) showing normal spermatogenesis
2 weeks after cessation of methomyl administration x200.
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DISCUSSION
The non-controlled use of pesticides gives rise to various health related problems. The majority of
these chemicals tend to accumulate
in environment and enter into the
food chain (7). The results of the
present study showed that oral dose
of both cypermethrin (1 mg/kg) and
methomyl (5 mg/kg) for one month
induced reversible toxic effects on
liver, kidney and testis.
In the present research, both cypermethrin and methomyl did not induce any clinical manifestation on
rats. It seems that due to the relative
low dose used for both cypermethrin
and methomyl in the present research, clinical toxic effects were not
observed as higher oral doses were
reported to induce mild to moderate
toxicity (4, 8). Nevertheless, both
pesticides
decreased
animals'
weight gain as previously reported
(4, 9, 10). However, this effect was
more significant by methomyl and
improved significantly 2 weeks after
cessation of administration.
Both cypermethrin and methomyl
significantly increased AST and ALT.
Similar results were reported (11, 12)
although dose and duration of expo-
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sure differ. High serum AST, ALT induced by cypermethrin and methomyl were closely parallel to histopathological liver damage. Similar
histopathological toxic effects on the
liver were reported for cypermethrin
(4, 9, 13, 14) and for methomyl (15,
16) however, the dosage and route
of administration were different. Toxic effects of cypermethrin on the liver
could be due to oxidative stress induced during its metabolism in the
liver via the hydrolytic ester cleavage
by the cytochrome P-450 microsomal enzyme system (1, 17). This is
augmented by cypermethrin induced
lipid peroxidation (18) and improvement of these toxic effects by antioxidants as vitamin C (19). Hepatotoxic
effects of methomyl on the liver may
be due to oxidative stress (20) or
vascular changes particularly in the
portal vessels (16).
While, Abdel Aziz and Zabut (21)
reported spontaneous improvement
in liver enzymes after cessation of
methomyl administration to rats, in
the present work, spontaneous improvement in hepatic histopathological damage induced by either cypermethrin or methomyl was not
accompanied by normal AST or ALT
levels. In their research, methomyl
MANSOURA MEDICAL JOURNAL
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was administered for only five days,
a relatively short period compared to
the present research. Another explanation is the poor correlation of ALT
serum levels and hepatic histopathological findings as previously reported for ethanol-induced liver injury in
both human (22) and rats (23). In the
same time, some other toxins have
been reported to increase serum
ALT with no histopathological liver
finding (24).
In the present study both cypermethrin and methomyl significantly
increased serum creatinine level
(more in the methomyl group) in
spite of the non observable histopathological changes in the kidney. It
seems that at the used dose, both
cypermethrin and methomyl induced
cellular dysfunction manifested by increased creatinin but not severe
enough to be seen by light microscope. Elevated creatinine is correlated with increased protein catabolism being its end product (11, 25).
However, serum creatinine level improved significantly after cessation of
cypermethrin more than methomyl.
While spontaneous reversibility of elevated serum creatinine induced by
cypermethrin was not reported before, reversible increase in serum

creatinine induced by methomyl augments previous report by Fayez and
Bahig (15) and Abdel Aziz and Zabut
(21).
Lukowicz-Ratajczak and Krechniak (26) failed to prove any nephrotoxic effect of cypermethrin, while Grewal and colleagues (4) could.
Meanwhile, cypermethrin (5 mg/kg/
day for 30 days) induced only mild
sloughing off renal tubular epithilium
with no effect on glomeruli, higher
doses (20 mg/kg/day for 30 days) induced mild shrinkage of glomeruli,
necrosis of renal tubules as well as
hemorrhage and sloughing off renal
epithelial cells in the convoluted tubules in rats; these effects were attributed to oxidative stress (27). At
the cellular level, Luty et al. (28)
demonstrated that dermally applied
high dose of cypermethrin (250 mg/
kg i.e. 1/2 LD50 for dermal application) to rats induced considerable
number of autophagocytic vacuoli of
renal proximal tubules, widened endoplasmic reticulum and widened
Golgi apparatus as well as swollen
mitochondria.
For methomyl, severe nephrotoxic effects were reported in rats (2
mg/kg, 3 times weekly for 3 months)

Vol. 43, No. 1 & 2 Jan. & April, 2014

https://mmj.mans.edu.eg/home/vol43/iss1/6
DOI: 10.21608/mjmu.2014.124745

10

El-Harouny et al.: TOXIC EFFECTS OF CYPERMETHRIN AND METHOMYL IN RATS

Mona A El-Harouny et al...
and in mice (1 mg/kg, for 20 and 30
days) by Radad et al. (16) and ElDemerdash et al. (27) respectively
that was thought to be due to oxidative stress (30). Absence of histopathological toxic effects of methomyl on the kidney in the present
work may be due to relatively lower
dose (1 mg/kg once daily) and relatively shorter duration (only 30 days).
Reversible toxic effects of methomyl on testis found in the present
study augment previous studies by
Radad et al. (16) and Shalaby et al.
(5). On the other hand, higher doses
(17 mg kg) daily for 2 months induced persistent toxic effects on rat
testes (31). Cypermethrin as 30 and
60 mg/kg/day induced severe testicular damage while slight distortion of
seminiferous tubules was reported at
7.5 mg/kg/day. This testicular damage was attributed to testosterone
disruption effect (32).
In conclusion, both cypermethrin
and methomyl were found to be potentially toxic to liver, kidney and
testes when administrated daily for
30 d at a dose of 5 mg/kg and 1 mg/
kg respectively. However, methomyl
was found to be more toxic on the
kidney. The observed hepatic, renal
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and testicular damage could predispose to hepatic insufficiency, renal
failure and impaired fertility in exposed individuals. The spontaneous
reversibility of toxic signs of both insecticides on cessation of exposure
ensure that continued emphasis
should be given to the correct handling and use of these insecticides at
the recommended rates, dose and
duration. Observations on regularly
exposed workers should be maintained. These compounds must be
used only where necessary and special precautions should be followed
to avoid environmental over exposure. Further investigation is needed
for longer durations to know if these
effects are completely reversible or
not.
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ا ﻠﺨــﺺ اﻟﻌﺮﺑــﻰ
اﻟﺘﺄﺛﻴﺮات اﻟﺴﻤﻴﺔ ﻟﻠﺴﺎﻳﺒﺮﻣﺜﺮﻳﻦ وا ﻴﺜﻮﻣﻴﻞ ﻓﻰ اﳉﺮذان
أ.د .ﻣﻨﻰ اﳊﺎروﻧﻰ*

أ.د .ﺳﺤﺮ اﻟﺪﻛﺮورى*

أ.د .آﻣﺎل اﻟﺒﻘﺮى*

د .رﺣﺎب اﻟﻠّﻪ أﺣﻤﺪ**

ﻣﻦ ﻗﺴﻤﻰ اﻟﻄﺐ اﻟﺸﺮﻋﻰ واﻟﺴﻤﻮم اﻹﻛﻠﻴﻨﻴﻜﻴﺔ *

واﻟﺒﺎﺛﻮﻟﻮﺟﻰ**  -ﻛﻠﻴﺔ اﻟﻄﺐ  -ﺟﺎﻣﻌﺔ ا ﻨﺼﻮرة.
ا ﺒﻴـﺪات ﻫﻰ ﻣﻮاد أو ﺧﻠﻴﻂ ﻣﻦ ﻣـﻮاد و اﻟﺘﻰ ﻣﺎ زاﻟﺖ ﺗﺴﺘـﺨﺪم ﺑﻔﺎﻋـﻠﻴﺔ ﻟﻠﻘـﻀﺎء ﻋﻠﻰ اﳊﺸﺮات و
ﻟﺬﻟـﻚ ﻓﺎن اﻻﺳﺘـﺨﺪام اﻟﻮاﺳﻊ ﻟـﻠﻤﺒـﻴﺪات ﻓﻰ اﻹﻧﺘـﺎج اﻟﺰراﻋﻰ واﳊﻴـﻮاﻧﻰ ﻜﻦ أن ﻳﺆدى إﻟﻰ ﻣـﺨﺎﻃﺮ
ﺻـﺤﻴـﺔ ﻣـﺤـﺘـﻤـﻠـﺔ .وﻣﻦ ﺛﻢ ﻓـﻘـﺪ ﻫـﺪﻓﺖ ﻫـﺬه اﻟـﺪراﺳـﺔ ﻘـﺎرﻧـﺔ ﺗـﺄﺛـﻴـﺮات اﳉـﺮﻋـﺎت ﲢﺖ اﻟـﺴـﻤـﻴﺔ ﻣﻦ
اﻟﺴـﺎﻳﺒـﺮﻣـﺜﺮﻳﻦ وا ـﻴﺜـﻮﻣﻴﻞ ﻋـﻠﻰ اﳉـﺮذان واﻟﺘـﺤﻘﻖ ﻣﻦ إﻣـﻜﺎﻧـﻴـﺔ ﲢﺴﻦ ﻫـﺬه اﻵﺛﺎر ﺑـﻌﺪ اﻟـﺘﻮﻗﻒ ﻋﻦ
اﻟـﺘـﻌﺮض.

ﺗـﻘـﺴﻴـﻢ ﻋﺪد ﺧـﻤـﺴ ﺟـﺮذ ذﻛـﺮ ﺑﺎﻟﻎ ﻋـﺸـﻮاﺋـﻴﺎ إﻟﻰ ﺛﻼث ﻣـﺠـﻤـﻮﻋﺎت رﺋـﻴـﺴﻴـﺔ :أﻋـﻄﻴﺖ

اﺠﻤﻟـﻤﻮﻋـﺔ اﻷوﻟﻰ ) ٢٠ﺟﺮذ( اﻟﺴـﺎﻳﺒـﺮﻣﺜـﺮﻳﻦ  ٥ﻣﺠﻢ  /ﻛﺠﻢ ﻳـﻮﻣﻴـﺎ ﻋﻦ ﻃﺮﻳﻖ اﻟـﻔﻢ اﺠﻤﻟﻤﻮﻋـﺔ اﻟﺜـﺎﻧﻴﺔ
) ٢٠ﺟﺮذ( أﻋـﻄﻴﺖ ا ـﻴﺜـﻮﻣﻴﻞ 1ﻣـﺠﻢ  /ﻛﺠﻢ ﻳـﻮﻣـﻴﺎ ﻋﻦ ﻃـﺮﻳﻖ اﻟﻔﻢ وأﺳـﺘﺨـﺪﻣﺖ اﺠﻤﻟﻤـﻮﻋﺔ اﻟـﺜﺎﻟـﺜﺔ
) ١٠ﺟـﺮذان( ﻛﻤﺠـﻤﻮﻋـﺔ ﺿﺎﺑﻄـﺔ .ﺑﻌـﺪ ﺷﻬﺮ واﺣـﺪ

وزن ﻧﺼﻒ اﳉـﺮذان ) ١٠ﺟﺮذان( ﻣﻦ ﻣﺠـﻤﻮﻋﺎت

اﻻﺧﺘﺒـﺎر )اﺠﻤﻟﻤﻮﻋﺔ 1aواﺠﻤﻟﻤﻮﻋﺔ  (2aو اﺠﻤﻟﻤـﻮﻋﺔ اﻟﻀـﺎﺑﻄـﺔ ﺛﻢ ذﺑﺤﻬﻢ .وﻇﻞ اﻟـﻨﺼﻒ اﻵﺧﺮ دون
ﻋﻼج ﺪة أﺳـﺒﻮﻋ ﺛﻢ

وزﻧـﻬﺎ وذﺑـﺤﻬﺎ )اﺠﻤﻟـﻤﻮﻋﺔ  1bواﺠﻤﻟﻤﻮﻋﺔ (2b.

ﲢﻠـﻴﻞ أﻧﺰ ﺎت اﻟـﻜﺒﺪ

واﻟـﻜـﺮﻳـﺎﺗـﻴﻨـ  .و إﺟـﺮاء ﻓـﺤﺺ ﻫـﺴـﺘﻮﺑـﺎﺛـﻮﻟـﻮﺟﻰ ﻟـﻠﻜـﺒـﺪ واﻟـﻜـﻠﻰ واﳋـﺼﻴـﺘـ ﻟـﻜﻞ اﳉـﺮذان .وﻗﺪ
أﻇـﻬﺮت اﻟﻨـﺘﺎﺋﺞ أن ﻛﻼ ﻣﻦ ا ـﻴﺜﻮﻣـﻴﻞ واﻟﺴﺎﻳـﺒﺮﻣﺜـﺮﻳﻦ ﻟﻪ ﺗﺄﺛﻴـﺮ ﺳﺎم ﻋﻠﻰ اﻟـﻜﺒﺪ واﻟـﻜﻠﻰ واﳋﺼـﻴﺘ .
وﻋـﻠﻰ اﻟـﺮﻏﻢ ﻣﻦ ا ـﻌـﺮوف ﻋﻦ ا ـﺒـﻴـﺪات اﻟـﺒـﻴـﺮﻳﺜـﺮﻳـﻨـﻴـﺔ أﻧـﻬـﺎ أﻗﻞ ﺳـﻤـﻴـﺔ ﻋـﻠﻰ اﻟـﺜـﺪﻳـﻴـﺎت ﻣﻦ ا ـﺒـﻴﺪات
اﻻﺧـﺮى ﻓـﻘﺪ ﻛـﺸـﻔﺖ ﻫـﺬه اﻟﺪراﺳـﺔ أﻧـﻬـﺎ ﻜﻦ أن ﺗـﺆﺛـﺮ ﻋـﻠﻰ ﻣﺨـﺘـﻠﻒ اﻷﺟـﻬﺰة اﳊـﻴـﻮﻳـﺔ ﻓﻰ اﳉﺴﻢ
وﲢـﺪث آﺛـﺎرا ﺳـﻤـﻴـﺔ ﻓﻰ اﻟـﺜـﺪﻳـﻴـﺎت .وﻗــﺪ ﲢـﺴـﻨﺖ اﻵﺛـﺎر اﻟـﺴـﻤـﻴـﺔ ﻟـﻜﻼ ا ـﺒـﻴـﺪﻳًﻦ ﺑـﺸـﻜﻞ ﻋـﻔـﻮى ﺑـﻌـﺪ
أﺳﺒﻮﻋـ ﻣﻦ وﻗﻒ اﻟﺘـﻌﺮض .وﺑـﺎﻟﺘـﺎﻟﻰ ﻓﺈن ﺗـﻘﻨـ ﻣﺪة اﻟﺘـﻌﺮض ﻋـﺎﻣﻞ ذو ﻗﻴـﻤﺔ ﻳـﻨﺒـﻐﻰ أن ﻳﺆﺧﺬ ﻓﻰ
اﻹﻋﺘﺒﺎر أﺛﻨﺎء إﺳﺘﺨﺪام ﻫﺬه ا ﺒﻴﺪات.
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